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Interventions for waterpipe tobacco 
smoking prevention and cessation: 
a systematic review
Mohammed Jawad1,2, Sena Jawad3, Reem K Waziry4, Rami A Ballout5 & Elie A Akl6,7
Waterpipe tobacco smoking is growing in popularity despite adverse health effects among users. 
We systematically reviewed the literature, searching MEDLINE, EMBASE and Web of Science, for 
interventions targeting prevention and cessation of waterpipe tobacco smoking. We assessed the 
evidence quality using the Cochrane (randomised studies), GRADE (non-randomised studies) and CASP 
(qualitative studies) frameworks. Data were synthesised narratively due to heterogeneity. We included 
four individual-level, five group-level, and six legislative interventions. Of five randomised controlled 
studies, two showed significantly higher quit rates in intervention groups (bupropion/behavioural 
support versus placebo in Pakistan; 6 month abstinence relative risk (RR): 2.3, 95% CI 1.4–3.8); group 
behavioural support versus no intervention in Egypt, 12 month abstinence RR 3.3, 95% CI 1.4–8.9). 
Non-randomised studies showed mixed results for cessation, behavioural, and knowledge outcomes. 
One high quality modelling study from Lebanon calculated that a 10% increase in waterpipe tobacco 
taxation would reduce waterpipe tobacco demand by 14.5% (price elasticity of demand −1.45). In 
conclusion, there is a lack of evidence of effectiveness for most waterpipe interventions. While few show 
promising results, higher quality interventions are needed. Meanwhile, tobacco policies should place 
waterpipe on par with cigarettes.
Waterpipe tobacco smoking is a growing public health concern. Recent national data from the Global Youth 
Tobacco Survey (aged 13–15 years) measured that past-30 day waterpipe tobacco use is highest in Lebanon (37%), 
the West Bank (33%) and Latvia (23%)1. Data from the National Youth Tobacco Survey (aged 11–18 years) in 
the US showed an increase in past-30 day waterpipe tobacco use from 4.1% in 2011 to 9.4% in 20142. In Western 
countries, users are more likely to be young, non-white males of high socioeconomic status3. Given these data, 
waterpipe tobacco smoking is likely to undermine the World Health Organisation’s Global Action Plan one of the 
aims of which is to achieve a 30% worldwide relative reduction in tobacco use by the year 20254.
Worrisome reports of increasing prevalence are compounded by the fact that waterpipe tobacco smoking 
exposes users to significant levels of toxicants. Waterpipe tobacco contains significant quantities of tar, nicotine, 
heavy metals and tobacco-specific nitrosamines5–7. Waterpipe tobacco is mixed with sugars and flavours, which 
additionally produce volatile aldehydes when heated8. Furthermore the product is heated by charcoal which is a 
source of carbon monoxide, polycyclic aromatic hydrocarbons and other carcinogens9,10. Expectedly, systematic 
reviews of the health effects of waterpipe tobacco smoking show significant associations with lung cancer, respira-
tory diseases, low birth weight and periodontal diseases11,12.
A recent review on the motives, attitudes and beliefs towards waterpipe tobacco smoking identified that water-
pipe users generally perceive it to be relatively harmless compared with cigarette smoking13. Underlying reasons 
for this include widespread social acceptance, relaxation and pleasure, and confidence in the ability to quit.
The Eastern Mediterranean Region, where waterpipe tobacco smoking prevalence is highest, is projected to 
be the only region in the world where no countries are expected to reach the WHO Global Action targets for 
tobacco reduction among males under existing tobacco control policies14. In view of these findings, effective 
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clinical, public health, and health systems interventions are needed to prevent initiation and promote cessation 
of waterpipe tobacco smoking. A Cochrane Review published in 2015 found only three randomised controlled 
trials for waterpipe cessation15. The objective of this study was to systematically review the medical literature for 
interventions targeting the prevention and cessation of waterpipe tobacco smoking. This review builds upon the 
Cochrane review by additionally including prevention interventions, legislative interventions, and by considering 
a broader range of study designs.
Methods
Our protocol is registered on PROSPERO (CRD42014010296) and can be found at http://www.crd.york.ac.uk/
PROSPERO/display_record.asp? ID= CRD42014010296. The main change to the protocol was the inclusion of 
qualitative studies. This was due to the low number of initially included studies in this review.
Eligibility criteria. Our inclusion criteria included: 
•	 Study design: randomised controlled trials, non-randomised trials (e.g., pre-post studies), observational 
studies (e.g., interrupted time series, cohort studies), and qualitative studies published in English or Arabic. 
Studies did not need a minimum sample size to be included.
•	 Population: individuals, groups, or communities at risk of, or practicing waterpipe tobacco smoking without 
geographical restrictions.
•	 Intervention: clinical, public health, or health service interventions for the prevention or cessation of water-
pipe tobacco smoking.
•	 Control: another intervention or no intervention (for randomised and non-randomised trials)
•	 Outcomes of interest: any validated or non-validated instrument which captured the knowledge, attitudes, 
health behaviour (e.g. avoidance, reduction, cessation), and health effects related to waterpipe tobacco smok-
ing. Additional outcomes included adverse effects specific to the intervention or control, and substitution to 
different tobacco products.
We excluded case-control studies, ecological studies, case reports, case series, experimental lab studies, studies 
not reporting original research (e.g., commentaries, reviews), and legal proceedings. We excluded studies that did 
not distinguish waterpipe tobacco smoking from other forms of tobacco use, unless study authors provided us 
with additional waterpipe-tobacco specific data. We excluded studies about forms of tobacco smoking other than 
waterpipe even if conducted among waterpipe users. We also excluded studies reported as abstracts and for which 
we could not identify a full text after consultation of a medical librarian or contact with the corresponding author.
Search strategy. In May 2015 we searched the following electronic databases with no language or date 
restrictions: MEDLINE (access via OVID), EMBASE (access via OVID) and the ISI Web of Science. We used syn-
onyms and spelling variations of the terms “waterpipe,” “hookah,” “shisha,” “narghile” and other culturally-specific 
terms (Supplementary Table S1). Two medical librarians reviewed and commented on the search strategy.
In addition, we hand-searched the citation lists of included studies and of review articles and used the Google 
Scholar function to find articles that cited relevant studies. We requested additional unpublished data from cor-
responding authors of studies which failed to distinguish between waterpipe tobacco smoking and other forms of 
tobacco use. We also enquired about the availability of data from corresponding authors of studies on waterpipe 
tobacco prevention or cessation intervention protocols, and contacted corresponding authors for studies which 
we could not find a full text. We also put in place a literature surveillance process in order to find additional stud-
ies throughout the development of this review.
Selection process. Two reviewers (MJ and RAB) screened in duplicate and independently the title and 
abstract of captured citations to identify potentially eligible studies. We retrieved full texts of studies considered 
potentially eligible by at least one reviewer. Two reviewers (MJ and SJ) then screened in duplicate and inde-
pendently the full texts using a standardised and pilot-tested screening form. They resolved disagreements by 
discussion, and when needed with the help of a third reviewer (EAA).
Data abstraction. Two reviewers (MJ and SJ) abstracted in duplicate and independently data from each 
eligible study using a standardised and pilot-tested data abstraction form. They resolved disagreements by dis-
cussion, and when needed with the help of a third reviewer (EAA). We abstracted information on study design, 
participants (including selection criteria), the intervention, the control, outcomes, sources of funding, and dec-
larations of interest.
Risk of bias assessment. For randomised trials, we used the Cochrane risk of bias framework, as outlined 
in the Cochrane Handbook for Systematic Reviews of Interventions16. The framework includes six domains: ran-
dom sequence generation, allocation concealment, blinding, completeness of data, selective outcome reporting 
and other bias. For non-randomized studies, we used a framework suggested by the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) working group17. The framework includes five domains: 
developing and applying appropriate eligibility criteria, measurement of exposure, measurement of outcome, con-
trolling for confounding, and completeness of data. For qualitative studies, we used the Critical Appraisal Skills 
Program (CASP) framework18. The framework’s ten items include the clarity of aims and objectives, the appropri-
ateness of qualitative research, the appropriateness of the research design, the appropriateness of the recruitment 
strategy, the appropriateness of data collection, consideration of the relationship between the researcher and the 
www.nature.com/scientificreports/
3Scientific RepoRts | 6:25872 | DOI: 10.1038/srep25872
participants, consideration of ethical issues, sufficient rigour in data analysis, a clear statement of findings, and a 
discussion about the value of research.
Data analysis. We calculated the kappa statistic to evaluate the agreement between the two reviewers 
assessing full texts for eligibility. We grouped studies and analysed them by one of three intervention types: 
individual-level (clinical) interventions, group-level (public health) interventions, and legislative (health sys-
tems) interventions. When more than one study evaluated the same intervention type, we considered conducting 
meta-analyses for the outcomes of interest using a random effects model to account for the heterogeneity between 
studies. For studies reporting more than one measure for the cessation outcome measure, we used the primary 
measure most consistently used across studies. We undertook a narrative synthesis for data we could not quan-
titatively synthesise. We conducted all statistical analyses using Stata 12 (StataCorp). We then rated the overall 
quality of evidence for each intervention using the GRADE approach17,19,20.
Results
Description of included studies. Figure 1 presents the study flow. Of 59 potentially eligible studies, we 
excluded 44 for the following reasons: not an interventional study (16), review article (15), intervention among 
cigarette smokers only (4), protocol (3), intervention does not differentiate between cigarettes and waterpipe 
tobacco (2), no outcome of interest (2), no full text available (1) and conference abstract (1). The kappa statistic 
between the two reviewers assessing full texts for eligibility was 0.86.
Supplementary Table S2 presents the detailed characteristics of the 15 included studies. Four were 
individual-level (clinical) behavioural interventions21–24, five were group-level (public health) behavioural inter-
ventions25–29, and six were legislative (health systems) interventions30–35. Five studies were randomised controlled 
trials21–23,25,28, five were pre-post studies24,26,27,29,30, four were qualitative studies31–34 and one was an economic 
modelling study35. Four studies were conducted in England31–34, two were conducted in Pakistan22,27, and the 
remainder were conducted in Egypt25, Germany26, India30, Israel24, Lebanon35, both Lebanon and Qatar28, Saudi 
Arabia29, Syria21 and the US23. Two studies tested the effect of cigarette-specific interventions on waterpipe 
tobacco smoking22,26. Supplementary Table S3 details the risk of bias assessment for each study, while Table 1 
provides a summary of that assessment.
Synthesis of results. Supplementary Table S4 details individual results of each study. We divided our 
results in three subcategories based on intervention type: individual-level (clinical) behavioural interventions, 
group-level (public health) behavioural interventions or legislative (health systems) interventions. We consid-
ered meta-analyses for individual-level (clinical) behavioural interventions however they were not comparable in 
terms of population, intervention and outcome measures. As such, a narrative synthesis was conducted.
Individual-level interventions. Four studies evaluated individual-level waterpipe interventions. The first study 
conducted by Asfar et al. in Syria between 2007 and 2008 was a pilot, two-arm, parallel group, randomised, open 
label trial among 50 waterpipe-only smokers21. It compared an intensive behavioural intervention (intervention 
group) with a brief behavioural intervention (control group). The relative risk of self-reported, carbon monoxide 
Figure 1. Study flow diagram which shows the process of screening and selecting studies for inclusion in 
this systematic review. 
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(CO) verified (< 10ppm) prolonged abstinence at three months post-cessation in the intervention group was 1.46 
(95% CI 0.69–3.09). For secondary cessation outcomes, the relative risk for seven day point prevalence was 1.34 
(95% CI 0.57–3.35) and for continuous abstinence was 1.07 (95% CI 0.27–4.42).
The second study conducted by Dogar et al. in Pakistan between 2010 and 2011 was a three-arm, cluster, ran-
domised non-inferiority trial among 1181 cigarette-only smokers, 200 waterpipe-only smokers and 460 mixed 
smokers22. The three arms were a brief behavioural intervention (BSS), a brief behavioural intervention plus 
bupropion for seven weeks (BSS+ ), and standard care (control group). Compared to the control group, the rela-
tive risk of self-reported, CO verified (< 10ppm) smoking abstinence at 25 weeks by waterpipe-only smokers was 
2.2 (95% CI 1.3–3.8) in the BSS group and 2.5 (95% CI 1.3–4.7) in the BSS+ group. Combining the BSS and BSS+ 
group versus placebo, the relative risk was 2.3 (95% CI 1.4–3.8).
The third study conducted by Lipkus et al. in the US between 2009 and 2010 was a randomised controlled 
online intervention among 91 college/university students who currently smoked waterpipe in central North 
Carolina23. Students were randomised to non-health-related and health-related information about waterpipe 
(intervention group) or to non-health-related information about waterpipe only (control group). The relative risk 
of self-reported waterpipe cessation at six months was 1.46 (95% CI 0.81–2.62) in the intervention group. This 
was not biochemically verified.
The fourth study conducted by Essa-Hadad et al. in Israel between 2007 and 2010 was an uncontrolled 
pre-post online intervention among 225 Arab adults across several universities24. Students received tailored 
text- and video-based health education material depending on their waterpipe smoking status. The prevalence 
of past-seven day waterpipe use decreased from 58.2% at baseline to 22.2% at one month follow up (p = 0.001).
Group-level interventions. Five studies evaluated group-level waterpipe cessation interventions. The first study 
conducted by Mohlman et al. in Egypt between 2004 and 2005 was a cluster randomised controlled intervention 
among 7657 residents in villages across the Qalyubia governorate25. Villages were randomised to receive a behav-
ioural intervention through a variety of activities engaging school students, places of worship, and adult women 
(intervention group), or no intervention at all (control group). The relative risk of waterpipe cessation among 
current male users at one year was 3.25 (95% CI 1.39–8.89) in the intervention group. This was not biochemi-
cally verified. The intervention group saw a 25.6% relative increase (38.3%–48.1%) in the belief that waterpipe 
smoking is not less harmful than cigarettes compared to a 10.8% relative increase (40.6%–44.9%) in the control 
group. Furthermore, the intervention group experienced a 20.9% relative decrease (48.8%–38.6%) in not know-
ing whether waterpipe smoking was less harmful compared to an 11.2% relative decrease (48.5%–43.1%) in the 
control group.
The second study conducted by Nakkash et al. in Lebanon and Qatar between 2011 and 2012 was a national 
cluster randomised controlled intervention among 1857 students in grades 6, 7 or 828. Schools were randomised 
to receive ten sessions over ten weeks covering knowledge on waterpipe (4 sessions), refusal skills and social 
Randomised studies (Cochrane risk of bias framework)
Study name
Random sequence gen-
eration (selection bias)
Allocation concealment 
(selection bias)
Blinding (perfor-
mance bias) Blinding (detection bias)
Completeness of 
data (attrition bias)
Selective outcome reporting 
(reporting bias)
Asfar 201421 Low risk Unclear risk High risk Low risk Low risk Low risk
Dogar 201422 Low risk Low risk High risk Low risk Low risk High risk
Lipkus 201123 Low risk Unclear risk Unclear risk Unclear risk Unclear risk Low risk
Mohlman 201325 Unclear risk Unclear risk Unclear risk Unclear risk Low risk High risk
Nakkash 201528 Unclear risk Low risk High risk High risk Unclear risk High risk
Non-randomised studies (GRADE risk of bias framework)
Study name
Developing and applying 
appropriate eligibility criteria 
(selection bias)
Measurement of exposure 
(information bias)
Measurement of outcome 
(information bias) Controlling for confounding Completeness of data (attrition bias)
Anjum 200827 High risk High risk Unclear risk High risk High risk
Deshpande 201030 High risk Low risk Low risk Unclear risk Low risk
Essa-Hadad 201524 Low risk Low risk High risk High risk High risk
Quadri 201429 Low risk High risk High risk High risk Low risk
Salti 201535 Low risk Low risk Low risk High risk Low risk
Stamm-Balderjahn 
201226 High risk High risk High risk High risk Low risk
Qualitative studies (CASP framework)
Study name
Clear 
statement 
of aims
Qualitative 
methodology 
appropriate
Research 
design 
appropriate
Recruitment 
strategy 
appropriate
Data 
collection 
appropriate
Relationship 
between researcher 
and participants 
considered
Ethical 
issues 
adequately 
addressed
Data analysis 
rigorous
Clear 
statement 
of findings
Value of 
research
Highet 201131 Yes Yes Yes Yes Cannot tell Cannot tell Yes Yes Yes Yes
Jawad 201333 Yes Yes No Yes Yes No Yes Yes Yes Yes
Jawad 201434 Yes Yes No Yes Cannot tell No No No Cannot tell Yes
Lock 201032 Yes Yes No Yes Cannot tell Cannot tell Yes Cannot tell Yes Yes
Table 1. Summarised risk of bias for included studies (full data found in Supplementary Table S3).
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promise (3 sessions), decision making (2 sessions) and media literacy (one session). Results were only availa-
ble for the Lebanon schools, where post-intervention outcomes were assessed a few days after the intervention. 
Compared to the control group, the relative risk of past-30 day waterpipe use was 0.99 (95% CI 0.82–1.20), and of 
waterpipe cessation among past-30 day users at baseline was 1.50 (95% CI 0.89–2.53), in the intervention group. 
These were not biochemically verified. Furthermore, compared to the control group the relative risk of having 
increased waterpipe knowledge was 1.51 (95% 1.37–1.66) and of having a “healthy” waterpipe attitude was 1.29 
(95% CI 1.13–1.47) in the intervention group.
The third study conducted by Stamm-Balderjahn et al. in Germany between 2007 and 2008 was a controlled, 
non-randomised study among 760 school students aged 12–22 years26. Students were non-randomly assigned 
to receive health information relating to tobacco smoking (discussions with a physician and a patient suffering 
from a tobacco-related illness, as well as measuring their own lung function) or no intervention at all. The main 
waterpipe-specific outcome was prevention from waterpipe tobacco smoking initiation among non-waterpipe 
smokers, which was measured six months after the intervention and not biochemically verified. Compared to the 
control group, the odds of staying abstinent among non-waterpipe smokers was 3.64 (95% CI 1.32–10.03) in the 
intervention group.
The fourth study conducted by Anjum et al. in Pakistan in 2006 was an uncontrolled pre-post study among 
646 school students aged 14–19 years27. Students received eight interactive sessions on waterpipe tobacco smok-
ing. Outcomes were measured two months after the intervention. Comparing pre- and post-intervention surveys, 
there was no change in prevalence of waterpipe smoking (ever smoker 27% vs. 24%, p = 0.37; current smoker 
17% vs. 14%, p = 0.27). There was a significant decrease in waterpipe smokers who shared the waterpipe with 
others (76% vs. 68%) and smoked waterpipe with friends or family (91% vs. 85%) (both p < 0.05). There was no 
change in frequency or location of waterpipe use between the two surveys. Of the multitude of outcomes relat-
ing to knowledge, attitudes and beliefs, (detailed in Supplementary Table S4), there was a significant increase in 
those who wanted to quit waterpipe (32% pre-test vs. 53% post-test), in those who believed waterpipe is addictive 
(54% vs. 68%), more addictive than cigarettes (11% vs. 32%), more harmful than cigarettes (16% vs. 45%), more 
socially acceptable than cigarettes (58% vs. 80%), that waterpipe is Pakistani cultural heritage (29% vs. 58%), and 
that girls are more comfortable smoking waterpipe than cigarettes (66% vs. 79%) (all p < 0.05). There was also a 
significant increase in those who believed waterpipe was associated with oral infections (12% vs. 17%), bladder 
cancer (19% vs. 33%), lip cancer (35% vs. 61%) and infertility (10% vs. 38%) (all p < 0.05). However there was 
significant decrease in those who believed waterpipe was associated with cardiovascular disease (24% vs. 10%) 
and high blood pressure (31% vs. 16%) (both p < 0.05).
The fifth study conducted by Quadri et al. in Saudi Arabia in 2013 was an uncontrolled pre-post study among 
1051 school/university students aged 15–25 years29. Students received one lecture, an educational brochure and 
a question-answer session about the risk factors for oral cancer. A knowledge score that waterpipe smoking was 
a risk factor for oral cancer increased from 0.80 (SD 0.34) to 0.98 (SD 0.13), assessed immediately after the 
intervention.
Legislative interventions. Six studies assessed legislative interventions. The first four studies qualitatively looked 
at the impact of the smokefree law (public indoor smoking ban) in the United Kingdom, which was implemented 
on 1st July 200731–34. In one study conducted by Highet et al. among Bangladeshi smokers in the United Kingdom 
interviewed pre- and post-implementation of the smokefree law, one participant explained how the smokefree 
law ceased his cigarette use but increased his waterpipe tobacco consumption instead: “I also use shisha as a sub-
stitute for coming off cigarettes, some people use nicotine patches and all that, I find shisha more effective”31. This 
was the only reference to waterpipe and most data related to changes in cigarette use.
A second study conducted by Lock et al. among ethnic minorities in north London, again interviewed pre- 
and post-implementation of the smokefree law, highlighted the behaviour change of female, Somali waterpipe 
smokers32. Prior to the smokefree law, Somali females were able to privately smoke inside waterpipe-serving 
premises; a preference for them as smoking among females is considered a community taboo. The smokefree law 
prohibited indoor use of these premises, resulting in Somali females taking measures to conceal themselves, use 
illicitly-run waterpipe-serving premises to smoke indoors, or smoke at home instead. One young Somali female 
said: “For girls, they cannot sit outside [waterpipe-serving premises to smoke]. They feel a bit embarrassed. A 
friend - a family friend, like, someone might see them and tell the family. So what happened was, they put hoods 
on, a bit of clothing on. Now they face on the wall, and they’re just smoking, but they cannot sit there for a long 
time. And when they’re, like, smoking the Shisha, they’re not feeling comfortable.”
The findings from Lock et al. are supported by the third study conducted by Jawad et al. among ethnic minor-
ities in London, where some regular waterpipe users adapted to the smokefree law by smoking at home instead of 
at cafes, resulting in increased waterpipe consumption33.
A fourth study involved interviewing local government staff members involved in enforcing laws on 
waterpipe-serving premises in London six years after implementation of the smokefree law34. Staff working in 
highly dense areas of waterpipe-serving premises described how the smokefree law resulted in considerable extra 
work against waterpipe-serving premises due to poor compliance. It was believed that fines for breaching the 
smokefree law (ranging from £300 to £1500 per premise) were not a strong enough deterrent to promote compli-
ance with the smokefree law.
A fifth study conducted by Deshpande et al. in India between 2008 and 2009 was a pre-post study in 25 hospi-
tality venues in Mumbai, of which five were waterpipe-serving premises30. All hospitality venues were subject to 
the implementation of the smokefree law on 2nd October 2008. The main outcomes were PM2.5 levels and active 
smoker density (calculated by dividing the number of people smoking per room by the room volume). PM2.5 lev-
els decreased in all hospitality venues except in waterpipe-serving premises, which increased by a mean 973 ug/
m3 pre-ban to 1267 ug/m3 post-ban (a 30% increase). Active smoker density decreased to zero in all hospitality 
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venues except waterpipe-serving premises, where it increased to 3.08 burning cigarettes per 100 cubic meters 
volume.
The sixth study conducted by Salti et al. in 2005 among adults in Lebanon used cross-sectional data from the 
Household Living Conditions Survey. This national survey contains price indices for different goods and services 
to model the effect of increased waterpipe tobacco taxation on home-based waterpipe tobacco consumption35. 
The own-price elasticity of demand for waterpipe tobacco was − 1.45 (SD 0.007), meaning that a 10% rise in the 
price of waterpipe tobacco would result in a 14.5% relative decrease in its consumption.
Discussion
This systematic review reports on interventions for waterpipe tobacco smoking prevention and cessation. Of 
seven intervention studies that reported on cessation outcomes, all participants in intervention groups had higher 
cessation rates than control groups, although this was only significant in three studies22,24,25. We go beyond the 
Cochrane review on interventions for waterpipe cessation15 by providing insight on how behavioural interven-
tions can prevent waterpipe initiation and change knowledge about waterpipe, and how policy measures affect 
waterpipe-serving premises and consumer behaviour. Few studies show promising results in favour of waterpipe 
tobacco interventions, although the pilot nature and high risk of bias of most studies suggests that better designed 
and larger trials are needed for firmer conclusions to be made.
The degree to which waterpipe-specific interventions are needed is uncertain, considering two studies with 
significant results did not use waterpipe-specific interventions and instead delivered cigarette interventions 
to waterpipe smokers22,26. Non-specific interventions may work for waterpipe smokers given they are likely to 
address the shared determinants of waterpipe and cigarette smokers, such as nicotine dependence, harm to self, 
and harm to others. However, waterpipe-specific interventions may work better as they can further include 
unique socio-cultural dimensions of use such as the emphasis on tobacco flavours, long preparation and smoking 
times, and sharing with peers33,36.
Except for one study that delivered an intervention involving behavioural support with bupropion22, data are 
lacking on the effectiveness of pharmacotherapies for waterpipe tobacco smoking cessation. Cessation services 
faced with waterpipe tobacco smokers should be prudent to the fact that waterpipe and cigarette interventions 
may interfere with (or even undermine) one another37. For example, a cigarette cessation trial among 50 users in 
Syria resulted in three participants in the intervention group initiating waterpipe tobacco use for the first time 
during their cigarette quit attempt38. Worryingly, two longitudinal studies among young people in Denmark and 
Jordan have shown that waterpipe tobacco use may be a risk factor future cigarette initiation39, or increased cig-
arette frequency40, respectively.
In addition to the need to develop well-designed behavioural interventions, there have been widespread calls 
by tobacco control researchers to address waterpipe tobacco smoking in a stronger policy framework. This review 
gives insight into two of the most effective tobacco control interventions for cigarettes: taxation and smokefree 
laws. According to our included study on waterpipe tobacco taxation35, a 10% increase in waterpipe tobacco tax-
ation should reduce demand of waterpipe tobacco by 14%, but may also increase the consumption of imported 
cigarettes by 1.5%. It is not surprising that waterpipe tobacco and cigarettes act as substitute goods, although any 
waterpipe policy measures should consider the wider impact on other tobacco products.
This review anecdotally identifies difficulties in implementation of smokefree legislation among 
waterpipe-serving premises in India and England, further insight into which is provided by analyses of qualita-
tive studies. This is in spite of English and Indian laws containing no smokefree exemptions for waterpipe-serving 
premises41. A recent review of tobacco control laws from 62 countries worldwide suggested that a signifi-
cant minority of countries may have exemptions for health warnings and misleading descriptors on water-
pipe tobacco41. Moreover, several large cities in the US are known to have smokefree law exemptions for 
waterpipe-serving premises42, despite reports of carbon monoxide poisoning43 and poor air quality in these ven-
ues44–46. Europe is set to ban flavoured tobacco under the new EU Tobacco Control Directive, but this ban will 
exempt waterpipe tobacco and be specific only to cigarettes and hand-rolled tobacco47. Data from the UK suggest 
some waterpipe-serving premises deliberately and recurrently breach tobacco control legislation due to high 
profit margins34. In light of our findings there is a need for heightened legislative attention towards waterpipe 
tobacco smoking.
This review benefits from its systematic approach in line with recommendations of the Cochrane Handbook 
for Systematic Reviews of Interventions16. To our knowledge we are the first to review interventional studies 
for waterpipe tobacco smoking beyond randomised controlled trials. The inclusion of non-randomised studies 
strengthens the review by virtue of enabling a holistic overview of the literature. In particular, our included qual-
itative studies may serve to generate novel hypotheses about the effectiveness of existing tobacco control laws on 
emerging tobacco products such as waterpipe tobacco. In terms of weaknesses, we only searched for studies in 
the English and Arabic language and may have omitted studies from other languages. Given the fact that most 
of the included studies were small in design, we cannot exclude small study effects and publication bias. Many 
non-randomised studies failed to use control groups and failed to control for confounding, which has introduced 
an overall high risk of bias. Another weakness includes the inability to meta-analyse results due to heterogeneity 
of interventions.
Our review has several implications. Clinically, our findings show a lack of evidence of high enough quality to 
recommend behavioural and pharmacological interventions for patients seeking waterpipe cessation. However, 
these interventions could be considered given there is no evidence they cause harm. It is also uncertain how 
health practitioners aiming to reduce the prevalence of waterpipe smoking in their communities can proceed 
with interventions. Legislatively, we recommend that waterpipe tobacco should be enforced on equal footing as 
cigarettes, especially with regards to implementation of smokefree laws and raising of taxes. Waterpipe-serving 
premises should be under routine surveillance by local government as it appears they are known for undermining 
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tobacco control policies. Our findings also have research implications. There is a need for better quality water-
pipe interventions, including the need to explore the effectiveness of different pharmacotherapies and other 
forms of behavioural interventions such as group sessions. The fact that outcomes were extremely heterogeneous 
across studies calls for their standardisation and/or validation in future studies. For example, waterpipe cessation 
interventions used immediate28, three month21, six month22,23 and 12 month25 follow up measures as a primary 
outcome, making comparisons challenging. Future cessation interventions should be compared to unassisted 
quitting rates, in order to inform design of tailored waterpipe cessation services. Finally, legislative interventions 
should be evaluated in order to inform health policy makers.
To conclude, there is a lack of evidence of effectiveness for most waterpipe interventions although few behav-
ioural interventions show promising results in different settings. Further high quality interventions are needed, 
including pharmacotherapy cessation interventions, to promote waterpipe tobacco cessation. Legislative inter-
ventions anecdotally appear ineffective and this should be addressed by evaluating current waterpipe tobacco 
legislation and placing it on par with cigarettes.
References
1. Jawad, M., Lee, J. T. & Millett, C. Waterpipe tobacco smoking prevalence and correlates in 25 Eastern Mediterranean and Eastern 
European countries: cross-sectional analysis of the Global Youth Tobacco Survey. Nicotine Tob Res, doi: 10.1093/ntr/ntv101 (2015).
2. Arrazola, R. A. et al. Tobacco Use Among Middle and High School Students - United States, 2011–2014. MMWR Morb Mortal Wkly 
Rep 64, 381–385 (2015).
3. Maziak, W. et al. The global epidemiology of waterpipe smoking. Tob Control 24, i3–i12, doi: 10.1136/tobaccocontrol-2014-051903 
(2015).
4. World Health Organisation. Global Action Plan for the Prevention and Control of NCDs 2013-2020 [online]. Available at: http://www.
who.int/nmh/events/ncd_action_plan/en/ [Date of access 24 July 2015].
5. Radwan, G., Hecht, S. S., Carmella, S. G. & Loffredo, C. A. Tobacco-specific nitrosamine exposures in smokers and nonsmokers 
exposed to cigarette or waterpipe tobacco smoke. Nicotine Tob Res 15, 130–138, doi: 10.1093/ntr/nts099 (2013).
6. Hammal, F. et al. ‘Herbal’ but potentially hazardous: an analysis of the constituents and smoke emissions of tobacco-free waterpipe 
products and the air quality in the cafes where they are served. Tob Control, doi: 10.1136/tobaccocontrol-2013-051169 (2013).
7. Shihadeh, A. Investigation of mainstream smoke aerosol of the argileh water pipe. Food Chem Toxicol 41, 143–152, doi: 10.1016/
S0278-6915(02)00220-X (2003).
8. Al Rashidi, M., Shihadeh, A. & Saliba, N. A. Volatile aldehydes in the mainstream smoke of the narghile waterpipe. Food Chem 
Toxicol 46, 3546–3549, doi: 10.1016/j.fct.2008.09.007 (2008).
9. Monzer, B., Sepetdjian, E., Saliba, N. & Shihadeh, A. Charcoal emissions as a source of CO and carcinogenic PAH in mainstream 
narghile waterpipe smoke. Food Chem Toxicol 46, 2991–2995, doi: 10.1016/j.fct.2008.05.031 (2008).
10. Sepetdjian, E., Saliba, N. & Shihadeh, A. Carcinogenic PAH in waterpipe charcoal products. Food Chem Toxicol 48, 3242–3245, doi: 
10.1016/j.fct.2010.08.033 (2010).
11. Akl, E. A. et al. The effects of waterpipe tobacco smoking on health outcomes: a systematic review. Int J Epidemiol 39, 834–857, doi: 
10.1093/ije/dyq002 (2010).
12. Raad, D. et al. Effects of water-pipe smoking on lung function: a systematic review and meta-analysis. Chest 139, 764–774 (2011).
13. Akl, E. A. et al. Motives, beliefs and attitudes towards waterpipe tobacco smoking: a systematic review. Harm Reduct J 10, 12, doi: 
10.1186/1477-7517-10-12 (2013).
14. Bilano, V. et al. Global trends and projections for tobacco use, 1990–2025: an analysis of smoking indicators from the WHO 
Comprehensive Information Systems for Tobacco Control. The Lancet 385, 966–976, doi: 10.1016/S0140-6736(15)60264-1.
15. Maziak, W. et al. Interventions for waterpipe smoking cessation. Cochrane Database Syst Rev, CD005549, doi: 10.1002/14651858.
CD005549.pub3 (2015).
16. The Cochrane Collaboration. Cochrane Handbook for Systematic Reviews of Interventions [online] Available at: http://handbook.
cochrane.org/ [Date of access 11 January 2015] (2011).
17. Guyatt, G. H. et al. GRADE guidelines: 4. Rating the quality of evidence—study limitations (risk of bias). J Clin Epidemiol 64, 
407–415, doi: 10.1016/j.jclinepi.2010.07.017 (2011).
18. CASP. Critical Appraisal Skills Programme: 10 questions to help you make sense of qualitative research [online] Available at: http://
media.wix.com/ugd/dded87_951541699e9edc71ce66c9bac4734c69.pdf [Date of access 08 January 2015]. (2013).
19. Guyatt, G. et al. GRADE guidelines: 11. Making an overall rating of confidence in effect estimates for a single outcome and for all 
outcomes. J Clin Epidemiol 66, 151–157, doi: 10.1016/j.jclinepi.2012.01.006 (2011).
20. Guyatt, G. et al. GRADE guidelines: 1. Introduction—GRADE evidence profiles and summary of findings tables. J Clin Epidemiol 
64, 383–394, doi: 10.1016/j.jclinepi.2010.04.026 (2011).
21. Asfar, T., Al Ali, R., Rastam, S., Maziak, W. & Ward, K. D. Behavioral cessation treatment of waterpipe smoking: The first pilot 
randomized controlled trial. Addict Behav 39, 1066–1074, doi: 10.1016/j.addbeh.2014.02.012 (2014).
22. Dogar, O. et al. Effect of cessation interventions on hookah smoking: post-hoc analysis of a cluster-randomized controlled trial. 
Nicotine Tob Res 16, 682–688, doi: 10.1093/ntr/ntt211 (2014).
23. Lipkus, I. M., Eissenberg, T., Schwartz-Bloom, R. D., Prokhorov, A. V. & Levy, J. Affecting perceptions of harm and addiction among 
college waterpipe tobacco smokers. Nicotine Tob Res 13, 599–610, doi: 10.1093/ntr/ntr049 (2011).
24. Essa-Hadad, J., Linn, S. & Rafaeli, S. A web-based program to increase knowledge and reduce cigarette and nargila smoking among 
arab university students in Israel: mixed-methods study to test acceptability. J Med Internet Res 17, e39, doi: 10.2196/jmir.2988 
(2015).
25. Mohlman, M. K. et al. A Randomized, Controlled Community-Wide Intervention to Reduce Environmental Tobacco Smoke 
Exposure. Nicotine Tob Res 15, 1372–1381, doi: 10.1093/ntr/nts333 (2013).
26. Stamm-Balderjahn, S., Groneberg, D. A., Kusma, B., Jagota, A. & Schönfeld, N. Smoking prevention in school students: positive 
effects of a hospital-based intervention. Dtsch Arztebl Int 109, 746 (2012).
27. Anjum, Q., Ahmed, F. & Ashfaq, T. Knowledge, attitude and perception of water pipe smoking (Shisha) among adolescents aged 
14–19 years. J Pak Med Assoc 58, 312–317 (2008).
28. Nakkash, R. T. et al. Challenges to obtaining parental permission for child participation in a school-based waterpipe tobacco 
smoking prevention intervention in Qatar. BMC Med Ethics 15, 70, doi: 10.1186/1472-6939-15-70 (2014).
29. Quadri, M. F. A. et al. Effectiveness of an Intervention Program on Knowledge of Oral Cancer among the Youth of Jazan, Saudi 
Arabia. Asian Pac J Cancer Prev 15, 1913–1918, doi: 10.7314/APJCP.2014.15.5.1913 (2014).
30. Deshpande, A., Kudtarkar, P., Dhaware, D. & Chowgule, R. Study of secondhand smoke levels pre and post implementation of the 
comprehensive smoking ban in mumbai. Indian J Community Med 35, 409–413, doi: 10.4103/0970-0218.69269 (2010).
31. Highet, G. et al. The re-shaping of the life-world: male British Bangladeshi smokers and the English smoke-free legislation. Ethn 
Health 16, 519–533, doi: 10.1080/13557858.2011.578734 (2011).
www.nature.com/scientificreports/
8Scientific RepoRts | 6:25872 | DOI: 10.1038/srep25872
32. Lock, K. et al. Evaluating social and behavioural impacts of English smoke-free legislation in different ethnic and age groups: 
implications for reducing smoking-related health inequalities. Tob Control 19, 391–397, doi: 10.1136/tc.2009.032318 (2010).
33. Jawad, M. et al. A qualitative analysis among regular waterpipe tobacco smokers in London universities. Int J Tuberc Lung Dis 17, 
1364–1369, doi: 10.5588/ijtld.12.0923 (2013).
34. Jawad, M. Legislation enforcement of the waterpipe tobacco industry: a qualitative analysis of the London experience. Nicotine Tob 
Res 16, 1000–1008, doi: 10.1093/ntr/ntu022 (2014).
35. Salti, N., Chaaban, J., Nakkash, R. & Alaouie, H. The effect of taxation on tobacco consumption and public revenues in Lebanon. Tob 
Control, doi: 10.1136/tobaccocontrol-2012-050703 (2013).
36. Nakkash, R. T., Khalil, J. & Afifi, R. A. The rise in narghile (shisha, hookah) waterpipe tobacco smoking: a qualitative study of 
perceptions of smokers and non smokers. BMC Public Health 11, 315, doi: 10.1186/1471-2458-11-315 (2011).
37. Jawad, M. & Millett, C. Waterpipe tobacco smoking may undermine the progress made in curbing cigarette smoking. BMJ 349, 
g7761, doi: 10.1136/bmj.g7761 (2014).
38. Asfar, T. et al. Outcomes and Adherence in Syria's First Smoking Cessation Trial. Am J Health Behav 32, 146–156, doi: 10.5993/
AJHB.32.2.4 (2008).
39. Mzayek, F. et al. Patterns of water-pipe and cigarette smoking initiation in schoolchildren: Irbid longitudinal smoking study. Nicotine 
Tob Res 14, 448–454, doi: 10.1093/ntr/ntr234 (2012).
40. Jensen, P. D., Cortes, R., Engholm, G., Kremers, S. & Gislum, M. Waterpipe use predicts progression to regular cigarette smoking 
among Danish youth. Subst Use Misuse 45, 1245–1261, doi: 10.3109/10826081003682909 (2010).
41. Jawad, M., El Kadi, L., Mugharbil, S. & Nakkash, R. Waterpipe tobacco smoking legislation and policy enactment: a global analysis. 
Tob Control 24 Suppl 1, i60–i65, doi: 10.1136/tobaccocontrol-2014-051911 (2015).
42. Primack, B. A. et al. US health policy related to hookah tobacco smoking. Am J Public Health 102, e47–51, doi: 10.2105/
AJPH.2012.300838 (2012).
43. Clarke, S. F. et al. Multiple patients with carbon monoxide toxicity from water-pipe smoking. Prehosp Disaster Med 27, 612–614, doi: 
10.1017/S1049023X12001227 (2012).
44. Cobb, C. O. et al. Indoor air quality in Virginia waterpipe cafes. Tob Control 22, 338–343, doi: 10.1136/tobaccocontrol-2011-050350 
(2013).
45. Fiala, S. C., Morris, D. S. & Pawlak, R. L. Measuring indoor air quality of hookah lounges. Am J Public Health 102, 2043–2045, doi: 
10.2105/AJPH.2012.300751 (2012).
46. Raute, L. J., Gupta, P. C. & Pednekar, M. S. Smoking ban and indoor air quality in restaurants in Mumbai, India. Indian J Occup 
Environ Med 15, 68–72, doi: 10.4103/0019-5278.90377 (2011).
47. Jawad, M. & Millett, C. Impact of EU flavoured tobacco ban on waterpipe smoking. BMJ 348, g2698, doi: 10.1136/bmj.g2698 (2014).
Acknowledgements
We would like to thank Dima Bteddini, Isaac Lipkus, Tamara Lotfi, Mir Faeq Ali Quadri and Sabine Stamm-
Balderjahn for providing additional study information for this review. This research received no specific grant 
from any funding agency in the public, commercial or not-for-profit sector.
Author Contributions
E.A.A. conceptualised and supervised the study. M.J., R.K.W. and R.A.B. conducted the search. M.J. and 
R.A.B. performed title and abstract screening. M.J. and S.J. performed full text screening, data abstraction and 
data analyses. M.J. wrote the first draft of the manuscript. All authors read and approved the final draft of the 
manuscript.
Additional Information
Supplementary information accompanies this paper at http://www.nature.com/srep
Competing financial interests: The authors declare no competing financial interests.
How to cite this article: Jawad, M. et al. Interventions for waterpipe tobacco smoking prevention and cessation: 
a systematic review. Sci. Rep. 6, 25872; doi: 10.1038/srep25872 (2016).
This work is licensed under a Creative Commons Attribution 4.0 International License. The images 
or other third party material in this article are included in the article’s Creative Commons license, 
unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license, 
users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit http://creativecommons.org/licenses/by/4.0/
